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Abstract
Today, more than 400 million individuals around the world have diabetes. This
number is expected to grow to more than 600 million by 2023. However, diabetes
is more than just a statistic. It is an incurable, psychologically nuanced disease,
with daily battles and far-reaching complications. The lives of those afflicted
undergo permanent physical and psychological changes.
Reading the stories of diabetics, or hearing them share their experience may
elicit an immediate yet often fleeting sense of realization. How, then, can this
brief moment of awareness be prolonged? How can a non-diabetic feel diabetes?
More importantly, why should they? This research explores empathy as a tool to
achieve that level of understanding. Elements found on the dining table, a place
most diabetics are acutely aware of, were redesigned in an attempt to recreate
certain aspects of the diabetic experience. These items no longer function in
the way they were intended to, but have been transformed into tools that evoke
empathy. A non-diabetic will get to experience the struggles associated with four
main areas: control, or lack thereof; unpredictable dysfunctionality; a constant
state of alertness; and finally, the burden of living with the disease, and the
anchoring effect it has on those afflicted.
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Diabetes is a global epidemic that directly affects the
lives of more than 400 millions individuals. This number
is astoundingly high, and is expected to grow by another
205 million by 2023. However, diabetes is more than
just large gloomy statistics. Such generalizations lack
specificity and real understanding of the essence of
the disease. Diabetes is an incurable, psychologically
nuanced disease. The lives of those afflicted with it
undergo physical and psychological changes, many of
which cannot be reversed. It is time to stop looking at
diabetics as one large statistic, and start viewing them as
individuals.
The daily routine of any diabetic generally involves
repeated finger pricking, injections, and occasionally, a
24/7 connection to an insulin pump. Diabetics need to be
constantly aware of the amount of carbohydrates that
they consume, while at the same time remain cognizant
of the amount of energy they expend doing any kind of
physical activity. In addition, all diabetics should keep
a kit within reach at all times (fig. 1). This kit includes a
number of items such as a glucose monitor, test strips,
a lancet, extra insulin, glucagon, insulin tablets or
sugary foods. Diabetes does not only change the life of
the affected individual. Every member in their circle of
care, such as family members and close friends, is also
impacted. The effect of diabetes also extends to the
environment occupied by that individual, where they
live, work, and study.

Fig. 1 A diabetes kit

Awareness about this disease, with all its complications
and idiosyncrasies, must be raised. Being aware of the
effort it takes to live with diabetes allows us to develop a
level of understanding and empathy towards diabetics.
Awareness is power, and empathy can be a platform
that connects us all at a basic human level. However,
awareness needs to go beyond a poster with numbers
or a brochure with sad stories. It needs to paint a more
comprehensive picture; because reading a diabetic’s
story or hearing them share their experiences may elicit
an immediate, yet often fleeting, sense of realization.
How, then, can this moment of awareness be prolonged?
How can a non-diabetic feel diabetes? More importantly,
why is it crucial that we develop an empathic
understanding of their experience that would allow us to
see the bigger picture? In a speech by President Barack
Obama, he talked about the importance of empathy. He
said,

“Cultivate a sense of empathy; put
yourself in other people’s shoes; see
the world through other people’s eyes.
Empathy is a quality of character that
can change the world. One that makes
you understand what your obligations to
each other are.” 1
This research investigates the prospect of evoking
empathy as a tool to shed light on, and build awareness
of, the diabetic experience. The
research also explores the significance
of being empathetic. Empathy in the
realm of diabetes care can lead to
better doctor-patient relationships.
A doctor may be smart, but an
empathetic one has been proven to
have healthier patients.2 Similarly,
remarkable things can happen as
a result of using empathetic design
in problem-solving and creating
products or systems for diabetes.
While a good designer can create a
beautifully functional insulin pump,
1 Rutsch. “Barack Obama and the New Spirit of Empathy.”
2 Chan. “Doctor Empathy Linked With Better Patient Outcomes.”
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only an empathetic designer will have the power to
transform it from a burdensome medical device to a
pleasurable experience. Most importantly, awareness
and empathy can bridge the gap that has been created
between those whose lives are directly affected by
diabetes, and those who only hear about it. It allows us
to see past their limitations, and recognize that they are
not culpable for being diabetic.
This research focuses on understanding the experience
of the diabetic, and then translating that experience in a
manner that a non-diabetic can relate to. The research
will look into the average diabetic’s daily routine, but
also the different mental and emotional states they
experience throughout any given day. In an attempt
to recreate certain aspects of the diabetic experience,
certain elements found on the dining table, a place
most diabetics are acutely aware of, were redesigned.
These items no longer function in the way they were
intended: they have been transformed to become
tools that evoke empathy. A non-diabetic will get to
explore and experience the struggles associated with
four main areas in diabetic’s life: control, or the lack
thereof; unpredictable dysfunctionality; a constant state
of alertness; and finally, the burden of living with the
disease, and the anchoring effect it has on those afflicted.
There is a fine line between empathy and sympathy. This
research focuses wholly on evoking empathy to raise
awareness and elicit understanding: to feel with the
diabetic, rather than feeling sorry for them.

12

Delimitations
This research is an in-depth study of the experience of
living with diabetes. Many of the findings involve physical
and mental pain. Recreating similar scenarios where
non-diabetics would have to inflict a certain level of
pain, physical or emotional, upon themselves in order
to “experience diabetes” is outside of the scope of this
thesis. Such experiments cannot be performed without
an IRB.
Consequently, diabetic experiences that yield severe
physical and emotional pain have been translated into
non-invasive situations that evoke a similar, yet milder
perception of the original experience. I resolved to
recreate similar emotional states and mindsets without
creating the exact physical scenario.

13

14

2.1 What is Diabetes?
Diabetes is a chronic autoimmune disease that is one
of the leading non-communicable diseases that causes
significant morbidity and mortality worldwide. Diabetes
occurs when the hormone Insulin–produced by the
pancreas–either does not get produced in adequate
amounts, or the patient’s body does not respond to
it; thereby causing the blood sugar levels to become
abnormally raised. As a result, once diagnosed, a
diabetic person must adopt compensatory ways to
either replace the lacking hormone, or use pills to
improve the hormonal sensitivity. All this is in addition
to being mindful of their food intake. Scientists have
been conducting substantial research to understand
what causes diabetes. While there is no known cure
as yet, they were able to identify certain genetic and
environmental factors that may possibly trigger the onset
of the disease.3
There are two types of diabetes: Type 1 (T1D) and Type
2 (T2D). T1D, once referred to as Juvenile Diabetes as it
was diagnosed only in children, has no known cause. In
recent years, however, T1D began appearing in adults
more often than once reported. Subsequently, it is
no longer referred to as Juvenile Diabetes, but rather

just Type 1. It results in total and complete lifelong
dependence on injected or pumped insulin.4
On the other hand, causes of T2D are much more evident.
Genetics and lifestyle choices play a major role in the
onset and progression of T2D. Although there is no
curative treatment once diagnosed, T2D can be delayed
and prevented. People who are genetically susceptible
to diabetes are at a much higher risk of triggering the
disease if they eat an unhealthy diet and maintain an
inactive lifestyle. Studies have shown that millions of
people are capable of lowering their risk of T2D by losing
weight and making lifestyle changes.5
Today there are 415 million people living with diabetes.
Once diagnosed, in addition to having to adjust one’s
life around it, the disease also comes with an increased
risk of developing other major health complications.
Consistently high or low blood glucose levels affect the
blood vessels throughout the body. These include the
coronary arteries, which supply the heart with oxygen, as
well as the arteries to the eyes, the kidneys, the brain and
the extremities. Of particular note, uncontrolled diabetes
can result in poor blood supply to the feet, which can
lead to poor blood circulation, gangrene, and possible

Fig. 2 Global diabetes facts and statistics

3 National Institute of Diabetes and Kidney Diseases. “Causes of Diabetes.”

4 Department of Health and Human Services. “Diabetes - Issues for Children
and Teenagers.”
5 National Institute of Diabetes and Kidney Diseases. “Causes of Diabetes.”
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amputation.6 In 2014, 4.9 million people worldwide died
from the disease, which averages to one diabetic dying
every 7 seconds. In order to preempt complications,
people with diabetes need to regularly monitor their
blood glucose level and blood pressure. Caring for
diabetes is also costly; global diabetes expenditure
reached $673 billion in 2015, putting the annual cost per
diabetic at $ 1,583. 7

2.2 Living with Diabetes
Individuals living with diabetes have unique and
particular needs. Consequently, their daily routine
involves a number of rituals and incidents that the

Fig. 3 A screenshot of AbbyDoot’s YouTube vido
6 International Diabetes Federation. “Complications of Diabetes.”
7 International Diabetes Federation. “Diabetes Atlas.”
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average healthy demographic does not encounter.
Because many diabetics utilize YouTube as a platform for
sharing their experience with the world, it functioned as
a great informal source of information for this research.
Videos provided insight into the day-to-day activities of
the average diabetic, with content ranging from a parent
filming their preschooler’s day, to an adult male getting
ready to go on a first date.
One of the evident and most prominent idiosyncrasies
when it comes to living with diabetes is the fact that
diabetics live in a constant state of vigilance. As a result,
they must adjust their lifestyle around the disease. When
asked about her diabetic experience, Mary Vonnegut
said,

“It is a 24/7/365 job. We never get to relax
and forget about food, whether we’ve
exercised too much or too little, insulin
injections, blood sugar testing, of the
impact of stress, a cold, a sunburn, and
on and on. So many things make each
day a risky venture when you live with
diabetes”.8
One of the most common actions that snakes through
almost every single diabetic’s daily routine is checking
blood glucose levels. If the amount of glucose in the
blood becomes too high, it results in hyperglycemia,
a condition where a diabetic experiences numerous
symptoms such as blurry vision and severe headaches.
Alternately, if blood sugar levels drop too low, a diabetic
experiences hypoglycemia, which can result in life
threatening situations like a diabetic coma9. Fluctuations
in blood glucose levels, while highly contingent on one’s
food intake and physical activity, can also be influenced
by stress and hormones.10 Due to the unpredictable
nature of blood glucose levels, and the possibility of
major complications it can result in, most diabetics go
through extreme measures to keep it in check.
Currently, testing blood glucose requires a blood check,
which entails pricking various parts of the body, usually
multiple times a day, in order to get a blood sample and
glucose reading.11 Commonly, diabetics prick the side of
their fingertip and squeeze out just enough blood for the
test strip to absorb it into the glucose monitor and begin
the test. Many diabetics have to do this process at least
twice a day; however, this number varies. The younger
the diabetics are, the more often they may need to do
it. Those who are extremely proactive, such as newly
diagnosed patients who are learning how to care for their
illness, may check their glucose up to twelve times a day
(once before and once after every meal, snack, or heavy
physical activity). As they grow older, and have lived with
the disease longer, some diabetics acquiesce to checking
their blood glucose only before meals, or if
8 Juvenile Diabetes Research Foundation. “Facts: Type 1 Diabetes.”
9 Cryer. “Hypoglycemia, Functional Brain Failure, and Brain Death.”
10 The American Diabetes Association. “Stress.”
11 Benjamin. “Self-Monitoring of Blood Glucose.”

Fig. 4 The process of checking blood sugar and administring insulin

Fig. 5 An insulin pump

feeling unwell.12 This is not to say that younger diabetics
do it willingly. Seventeen-year-old Matt Shabon said in
an interview, “[about finger pricking] here it goes; this is
definitely what I hate most about having diabetes”13—
this statement was corroborated by several other
interviewees, as well as numerous diabetes blogs and
YouTube videos.
After monitoring blood glucose levels comes the
administration of insulin. One way a diabetic can obtain
the required daily dose of insulin is via the use of insulin
injections. They may have to do so multiple times a day,
depending on their blood glucose level and their food
intake. An alternative to multiple insulin injections—
preferred by 20% of T1 diabetics in the United States—is
12 Diabetes Self-Management. “Blood Sugar Monitoring.”
13 Shabon. “My Diabetes Experience.”

17

the insulin pump.14 This pager-sized device constantly
pumps insulin directly into the patient’s body through
a flexible tube secured under the skin. Some diabetics
consider the pump the easier option because they do not
have to worry about injecting themselves multiple times
a day. Once programmed, the pump will automatically
deliver the assigned amount of insulin at the designated
times. However, the relative ease of mind comes at a

Fig. 6 A screenshot from a diabetic’s YouTube video on counting carbs

cost. “You’re always tethered to something. You’re
always connected”, admitted 31 year old Paul Penta, an
insulin pump user.15 He looks back on his high school
days, when being on the pump was more of a hindrance
than assistance. In addition to the physical connection,
a diabetic must be emotionally and mentally ready for
a pump. Many people can identify a diabetic by seeing
their pump, or a glimpse of the attached tube. This takes
away the diabetic’s choice to share information about
their condition, or to keep it private.16
Additionally, diabetics need to have a well thoughtout proactive care plan, rather than a reactive, crisis
management one.17 One way to avoid complications
is proper carbohydrate counting. Simple (refined)
carbohydrates are a diabetic’s number one enemy, and
making sure the amount of carbohydrates consumed, or
to be consumed, is properly calculated and taken into
14 Neithercott. “Using an Insulin Pump and a CGM.”
15 Ibid.
16 Settawi. “My Diabetes Experience.”
17 Siminerio et al. “Care of Young Children With Diabetes in the Child Care
Setting: A Position Statement of the American Diabetes Association.”
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account is a crucial step. The amount of carbs consumed
determines the amount of insulin units a diabetic must
inject. This calculation adds an extra step in their daily
routine. However, the act of counting or contemplating
the amount of carbs in every meal goes beyond the
physical ritual itself.
Imagine being at a friend’s birthday party, and receiving
a slice of mouthwatering chocolate cake. In the case of a
healthy individual, they do not need to think twice about
devouring the cake—unless they’re watching their weight
or trying to eat healthy. If they decide not to eat the cake,
it is a conscious decision they make, knowing that no
life-threatening complications would arise as a result of
their choice. On the other hand, a battle is raging inside
the mind of a diabetic. Do I fight the temptation of eating
this slice of cake? I didn’t have that juice box earlier, so how
bad can this be? Hmmm. But my blood sugar was high
(200s) before I left the house. Maybe just a bite? Perhaps
I could ask Rob where he bought the cake, and pull the
nutritional fact sheet? This mental struggle is all too real,
and can occur throughout the course of a diabetic’s
average day. 18

2.3 Empathy
Diabetes is a bio-psycho-social illness with daily battles
and far-reaching complications. The lives of those
diagnosed with the disease change forever. The lives of
those directly related to diabetics are also significantly
impacted. However, once the circle expands outside of
the patient’s circle of care (which often includes their
family, friends, and physicians), awareness about this
disease starts to dwindle. This lack of awareness can
result in social stigmas towards diabetics, which can
add a layer of unwelcomed stress in an already stressful
situation. Empathy towards people with diabetes can
have a remarkable impact in raising awareness and
understanding about experience.
The Merriam-Webster dictionary defines empathy as:
“the action of understanding, being aware of, being
sensitive to, and vicariously experiencing the feeling,
18 Taylor. «My Diabetes Experience.”

thoughts, and experience of another of either the past
or present without having the feelings, thoughts, and
experience fully communicated in an objectively explicit
manner.” 19
Empathy is a skill that all individuals should develop.
This ability to step into someone else’s shoes and
view life through their eyes allows us to form better
understanding of the people around us. In an article by
writer Azar Nafisi, she said,

“Only curiosity about the fate of others,
the ability to put ourselves in their
shoes, and the will to enter their world
through the magic of imagination,
creates this shock of recognition. Without
this empathy, there can be no genuine
dialogue, and we as individuals and
nations will remain isolated and alien,
segregated and fragmented.”20
Empathy yields a certain level of insight and
comprehension of something that may on the outside
seem ordinary. It allows us to make sense of people,
actions, situations, or conditions at a much deeper level.
Empathy also plays a powerful role in doctor-patient
relationships. Researchers at Thomas Jefferson
University in Italy conducted a study consisting of 242
doctors and 20,961 diabetic patients. The doctors were
asked to take an empathy test, called the Jefferson Scale
of Empathy. The scale was constructed based on studies
of physicians and patients. It included 20 Likert-type
questions answered on a seven-point scale. The scale
was used to measure psychometric data that determined
a physician’s level of understanding of the patient’s
inner experiences and perspectives, and the physician’s
capability to communicate this understanding to the
patient.21 The researchers monitored these doctors’
patients, recording the outcomes in terms of number
of hospitalizations or acute metabolic complications.
Researchers found that there was indeed a link between
a doctor’s empathy level and their diabetic patient’s
19 Merriam Webster Dictionary. “Definition of Empathy.”
20 Nafisi. “Mysterious Connections That Link Us Together.”
21 Hojat, Gonella, and Nasca. “The Jefferson Scale of Physician Empathy.”

health level. The doctors who scored low on the empathy
test had 42 patients hospitalized, compared to just 29
patients of the doctors who scored high on the test.
“This new, large-scale research study has confirmed that
empathic physician-patient relationships is an important
factor in positive outcomes,” said Mohammadreza Hojat,
professor at the Department of Psychiatry and Human
Behavior, and director at Jefferson Longitudinal Study
of Medical Education at Jefferson Medical College.22
The study proved that cultivating empathy allowed
physicians to be more proactive with their patients,
and reach a deeper level of cognitive awareness of their
condition.
Empathy is also one of the keys to good design. In
order to design a successful product, service, system,
or experience for any user group, a designer must first
understand, and fully immerse themselves in that user’s
experience.23 Designing for the diabetic demographic
should not be any different. Tim Brown, author of
Change by Design, describes design empathy as “the
mental habit that moves us beyond thinking about
people as laboratory rats or standard deviations.” 24
Hundreds of mobile apps, for instance, exist to assist
a diabetic throughout their day. In order to design
an application that would be more than just another
diabetes app, designers must use empathy as a tool to
spark innovation. They must utilize their imagination
and creative skills to consider things from a diabetic’s
point of view, in order to inform their design decisions. In
doing so, the outcome produced becomes an empathetic
embodiment of a diabetic’s unspoken needs.
Above all, empathy is what makes us compassionate
human beings. It is the lens through which we see,
interpret and understand another person’s experience.

22 Kearney. “Empathetic Doctors Have Patients With Better Outcomes.”
23 Leonard and Rayport,.“Spark Innovation Through Empathic Design.”
24 Brown. “Change by Design.”
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Various people in various ways utilize empathy as a tool
to understand the world around them. Some artists and
designers view empathy as an opportunity to create
understanding of a certain experience, situation, or
emotion.

This project spoke directly to the idea of empathy. Ozaki
created a platform that allowed a man to step into the
shoes of a woman for a certain number of days, and
experience something he could otherwise never feel.

One of the prominent speculative and critical design
projects that dealt with raising such awareness and
understanding is the Menstruation Machine designed
by Hiromi Ozaki, a graduate of the Royal College of Arts.
Ozaki wanted to design an object that would allow men
to experience the pain of menstruation. She started by
asking, “Why are humans still menstruating?” arguing
that “taking the [contraceptive] pill continuously could
have removed periods all together!” She was provoked
by doctors that claimed that some women are attached
to their period, and choose to have it. Challenging
that notion, and considering only women experience
menstruation, she decided to extend this occurrence to
men.25
In order to simulate the pain of menstruation, Ozaki built
a wearable metal device that goes around the user’s
waist. It was equipped with electrodes that sit against
the lower-abdomen area, stimulating typical cramps the
average woman endures. Additionally, the device stores a
blood reservoir for the course of a 5-day cycle. It is fitted
with a blood dispensing mechanism that drips about
80ml of that blood per day.26

Fig. 7 Ozaki’s Menstruation Machine

Fig. 8 Menstruation Machine machanism
25 Ozaki, “Design Interactions: Menstruation Machine.”
26 Wired UK. “RCA Graduate Show Features ‘Menstruation Machine’.”
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But empathy does not always have to be literal.
Capturing the essence of a certain experience or feeling
does not necessarily require the recreation of the same
exact physical scenario. Empathy can also be achieved
by putting an individual in a desired mindset, whether
through physical or emotional interactions. Ozaki
recreated the experience of menstruation in a rather
direct manner. By mimicking the cramps and blood flow,
the suit successfully translated the physical experience.
However, would it not have added a layer of meaning
and depth had she looked at the mental state women
are often in during this time of the month? Or had she
induced the experience of behavioral changes?
Empathy can be used not only to raise awareness, but
also evoke and embed a deep sense of realization.
This can be seen in a device called I.E.D (Improvised
Empathetic Device) designed by SWAMP’s Matt Kenyon.27
Matt Kenyon, a new media sculptor and an associate
professor in the Stamps School of Art and Design at the
University of Michigan, was particularly interested in wars
led by the United States that resulted in large numbers of
casualties. During the course of his research, Kenyon also
noted that many of the military casualties were the result
of Improvised Explosive Devices (I.E.D). While news of
fallen soldiers is available from multiple source, it is often
overshadowed by more personal and dramatic stories.
Appalled by the lack of importance and widespread
adoption in which such news is treated, Matt designed
the I.E.D in order to attempt to bridge the gap between
the battlefield and safe ground.
Kenyon’s I.E.D is a wearable device that creates a certain,
relatively insignificant amount of pain in correspondence
to American soldiers death reports. The concept behind
the device is opposite to that of a typical wearable
device that monitors and provides readouts of the user’s
statistics. Rather, a soldier’s lack of vitals controls the
pain inflicted on the wearer.
The device is programmed to continuously monitor
a website (www.icasualties.org) where numbers and
personal details of slain soldiers are reported. When news
27 Kenyon. “I.E.D.”
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Fig. 9 Kenyon wearing his device

of a U.S soldier’s death is announced, the information
is sent wirelessly to the device. An LCD screen mounted
on the device reads out personal information about the
fallen soldier, such as their name, rank, cause of death,
and location. Additionally, a needle is triggered and
pricks the wearer’s arm, drawing a scant amount of blood
in an attempt to call immediate attention to the death of
a soldier.
With this device, Kenyon aims to not only raise awareness
about the statistics of American military casualties,
but to also state that their deaths are still newsworthy.
He captures the reality of death, and translates it into
feeling via the armband. By displaying the fallen soldiers’
information, he was able to connect the wearer to the
deceased soldiers on an individual, human level. In
drawing a few drops of blood, he created a mindset for
the wearer, so they knew every time the needle

Fig. 10 Detail shots and illustrations of the Improvised Empathetic Device (I.E.D)

punctured their arm, the relatively insignificant amount
of pain signified the loss of a human life.

transcribed into a physical behavior? Can it be expressed
in a physical sense?

The Menstruation Machine and the I.E.D directly, and
indirectly, use empathy to capture a physical attribute or
situation. Can empathy be created for something that is
intangible? How can an emotion or emotional state be

This is exactly what Sophia Brueckner, an alumna of the
MIT Media Lab, attempts to perform with her Empathy
Box. She explores the notion of “connectedness” in
the Digital Era. The explosion of technology has often

23

come with the promise of making our lives easier and
our tasks more efficient, allowing us more time to enjoy
life. Technology has been used as a tool to ameliorate
relationships and keep people in touch. Though
conversely, due to technology, people are becoming
increasingly isolated and detached from one another.28
In an attempt to alleviate perceived feelings of loneliness
and revitalize the feeling of human connectedness,
Brueckner used technology and design to create a
solution. The objective of her Empathy Box is to cultivate
empathy and to create a sense of connection with the
box’s other anonymous users. The tabletop device is
designed so that when two or more devices are being
used simultaneously, the bar handles heat up, inducing
a shared physical warmth amongst all users. Leveraging

Fig. 11 Brueckner’s Empathy Box
28 Brueckner. “Out of Network: Technologies to Connect with Strangers.”
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the metaphor “affection is warmth,” Brueckner is able to
establish this connection vis-a-vis a physical sensation.
Once the users understand the purpose and function of
the Empathy Box, they become motivated to make the
conscious decision to hold on to the bars, knowing that
someone, somewhere is absorbing the positive energy
and being heartened by the warmth the user is creating
for them. Through the use of technology, Brueckner was
able to translate an intangible experience to successfully
evoke empathy.
The above examples showcased how different tools and
devices were developed to evoke a sense of empathy
towards a specific experience. In an attempt at generally
creating empathetic connections, Walk A Mile Cards

designed a card game for people with substantially
different life experiences. They took a spin on the concept
of Cards Against Humanity, and designed Cards For
Humanity.29
In order to help people better understand diabetes—help
them empathize— Instant Empathy Cards, with the help
of people with T1D, caregivers, and clinicians, created
a Type 1 Diabetes edition of their Cards For Humanity
game. They believe that empathy is the most powerful
problem-solving force in the world, and attempted
to apply it to the challenges of diabetes. Each card in
the deck is an empathy exercise: it offers the player
an opportunity to step in a diabetic’s shoes. The cards
recreate scenarios, or ask the players to perform certain
tasks.30 The most important step of the game however,
is when the players have to talk about their feelings after
having completed the challenge. Performing the task or
attempting to imagine a certain situation will take you
far along the way to empathy. It is when you make an
effort to identify exactly how you felt, and find the words
to translate what you experienced, that empathy really
sets in.

Concept
In this experiment, I wanted to explore the notion of
control, or the lack thereof, in a diabetic’s life. This
observation was a result of two experiences most
diabetics undergo on an almost daily basis: wanting to
do something but having to restrain themselves, and
despising a certain action but doing it anyway because
the consequences otherwise would be severe.

The first condition is something
they experience in situations
where they absolutely have to
curb their desire. This happens
29 Walk A Mile Cards. “Cards For Humanity.”
30 Walk A Mile Cards. “Type 1 Diabetes.”

Fig. 12 Various social media posts by players
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Empathy was not point A in this research; not even
point B or C. It was the final destination of a long and
explorative journey. Before starting my Masters, I had
been developing a general interest in healthcare and
designing for that field. I had a tendency to approach
most of my projects relating to health with a critical eye.
The Karak Cup project, one of the earlier investigations
I conducted during my first year in the Masters program,
was the starting point that led to my particular interest in
the topic of diabetes.
Karak is sweet milk tea, copiously consumed in the Gulf
region. While the drink, known originally as Chai Masala,
originated in South East Asia, Qatar adopted it over the
years, and it soon became an integral part of the Qatari
culture. The effect this simple drink had on an entire
nation piqued my interest.

Fig. 13 A deconstructed cup of karak
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What was it about this little cup of golden brown liquid
that earned it the title of Qatar’s “Unofficial National
Drink”? I needed to learn more about this drink;
understand what its ingredients are and what makes it
different than regular milk tea. Those who have tasted
karak before know just how intensely sweet it is. Which
raised a question for me: what makes it this sweet? Yes,
sugar.
Upon observing numerous karak cups being prepared
in Qatar’s most visited karak serving café’, Tea Time,
I was able to get the exact ratio used of the different
ingredients in a single serving. Figure 8 shows a
deconstructed cup of karak, revealing the ingredients
of the nation’s favorite leisure drink broken down into
shocking quantities. I calculated the amount of sugar in
each cup, from both the loose sugar as well as

Fig. 14 A “cup” of karak

complex sugars from the condensed milk, and found that
it totaled 22 grams. In an attempt to visualize what 22
grams of karak sugar looked like, I boiled down the liquid
till I was left with an extremely disgusting looking lump of
muddy brown putty with black crystalized sugar clusters.
Wanting to define and add character to this off-putting
gooey lump of sugar, I decided to shape it in the form of a
cup; the very same object that this entire process started
with. Figure 9 presents, literally, a cup of karak. It allows
one to see and physically hold the amount of sugar they
are about to consume.
My research on karak was eye opening to the health
predicament in Qatar. Upon investigation, I learned that
diabetes was one of the leading causes of death in the
country. From there, my entire research focus shifted

from general healthcare design to diabetes. While the
Karak Project may have been the spark that paved the
way for deeper interest in diabetes, the path to empathy
was yet to be discovered
First, I explored the role of design in possibly
preventing T2D altogether. However, findings from
those investigations intensified my initial interest in
designing for people with diabetes, rather than designing
to prevent it. The process did not end there, as those
explorations only broadened my knowledge on the topic
of living with diabetes. I found a stronger calling: a desire
to raise awareness about their struggles, and evoke
empathy in non-diabetics about the experience of living
with diabetes.
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4.1 Designing to Prevent Diabetes
During this phase, my investigations were all geared
towards using design in an attempt to prevent diabetes.
Research showed that while T1D is unpreventable,
T2D is. The leading advice to prevent diabetes is to
lead a healthy lifestyle. A healthy lifestyle includes
being physically active, but also maintaining a healthy,
nutritious diet. Each of the following projects tackles
the idea of promoting a healthier lifestyle to prevent
or at least delay diabetes onset in pre-diabetics and
individuals at risk of becoming diabetic.

Fig. 15 ActoMeter stickers on various food items
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4.1.1 ActoMeter
This project was a part of a series of single week
investigations. The aim of this experiment was to design
a visual system to alert and encourage pre-diabetics to
become more conscious of what they eat. I wanted to
create an instant relationship between the amount
of carbs across a variety of foods, and the intensity of
the workout needed to burn it off. I designed various
graphical representations and tested them on people to
identify which was most visually effective.

4.1.2 IN2MIN Mobile App
This is a mobile application that acts as a conversion
tool. IN2MIN was designed to perform one simple
function: convert food intake, into minutes of various
workouts needed to burn it off. I mapped out the
most common health/fitness applications currently
in the market. Between food journals and physical
activity monitors, I found most applications to be too
confusing and overwhelming, as they attempt to be a
jack-of-all-trades. There were apps that provided caloric
information; however, I could not find a single app
that will convert those calories into the simplest, most
common language: time.

This app followed in the footsteps of the first experiment,
the ActoMeter stickers. While the stickers used a relative
measure to communicate how much exercise the
consumer must do to burn off the food item, this app
provides a more direct measure.

Fig. 16 UX/UI concept design of the app
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4.1.3 Staireo Hop
The aim of this project was to attempt to
encourage people to take the stairs more often, and to
better understand what it takes to slightly alter people’s
behavior towards a healthier lifestyle.

There were a few people, however, who
were going for the elevator, noticed the
stickers and music, then changed their
minds and took the stairs.

My inspiration was the game “hopscotch”. I wanted to
add a fun interactive element to the staircase to attract
people’s attention to it. I used bright red vinyl stickers
and placed a block on each step, creating a random
“hopping” pattern. To make the experience even more
appealing, I installed a small speaker on the railing
of the staircase. I kept the volume low enough to not
disturb classes, but high enough to be heard when one
passed in front of the stairs. I placed a camcorder in
multiple locations to gather statistics. While observing
the stairs, I found that people were dancing to the music.
Occasionally, I would find that someone had turned the
volume up, so I would turn it back down. A couple of
times I found the speakers turned off. One thing I found
interesting was the fact that several people would take
pictures and videos of the stairwell, but then go back and
take the elevator. I was surprised by how long (over 60
seconds) people were willing to stand and wait for the
elevator, as opposed to taking the stairs one flight down.

While the first two experiments were more
concept based, the final experiment was
actually implemented and real feedback
was collected. It proved that people’s
willingness to modify their behavior
and alter unhealthy habits is not easily
achievable.

Fig. 17 Visual and auditory installation in the stairwell
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HOP UP TO THE
MUSIC IN YOUR..
HEAD?
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4.2 Designing For Diabetes:
Upon learning more about diabetes and the struggles
that accompany it, my focus shifted. By interviewing
patients with diabetes, as well as watching videos, I was
able to gain insight into what a day in their life is like. I
became more interested in finding opportunities where
design could be used to solve problems they encounter
on a daily basis.

4.2.1 Smart Lunch Box
The goal of this project was to design a tool that would
improve communication between parents and their
diabetic child regarding lunch and snacks during school
hours, and also reduce the amount of stress and worry
the parents experience while their child is away from
home.
I watched a number of videos of “a day in the life of a
diabetic kid”, where their ages ranged from 2 to 5 years
old. I observed their daily routines, as well as

Fig. 18 A typical diabetic child’s lunchbox and notepad
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their parents/caregivers’ routines. One of the major
opportunities I noticed for design intervention was the
lack of proper communication between the parents
and their child regarding what they eat at school. This
problem was most evident with kids who were newly
diagnosed with diabetes. I designed a “smart” lunch box
as a means to alleviate some of the worry the parents
experience. The box allows the parents to easily keep
track of the exact amount of carbs that they send their
child to school with. It also monitors how much of it the
child actually ends up eating.
Conducting research concerning the struggles of living
with diabetes was eye-opening. It proved that there are
numerous opportunities where design can play a role
in solving health problems. However, I wanted to utilize
design and design thinking to do something more than
just mere problem solving.

Fig. 19 A rendering of the Smart Lunch Box

Fig. 20 A rendering of the Smart Lunch Box in context
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4.3 Designing About Diabetes:
Hearing more stories about the physical and emotional
turmoil of living with diabetes, led to the realization that
designing products to solve a couple of the difficulties
they encounter comes secondary to one fundamental
step: the cultivation of empathy. Evoking empathy in
non-diabetics creates a channel through which they can
better understand the disease, and experience fractions
of a diabetic’s daily battles. Empathy also leads to
awareness that goes beyond its momentary occurrence.
It elicits a sense of obligation that non-diabetics should
develop in order to ease some of the stress diabetics
face from society. Once a non-diabetic is exposed to
a diabetic’s experience, it becomes engraved in their
memory, and awareness of it becomes easier to arouse in
future instances.

4.3.1 Sugar Frenzy
In an assignment that required us to redesign the pocket,
I saw an opportunity to design a tool to evoke empathy.
Initially, I looked at the symptoms and effects of having a
dangerous amount of blood sugar (either extremely high
or life-threateningly low) on a diabetic individual. Some
of the symptoms I found include rapid heart rate, skin
tingling, and sweating . I started experimenting with how
I can mimic such symptoms in a healthy person using the
pocket, in order to create empathy. However, I decided
to take a rather indirect approach to achieving the same
result.
Diabetes in Arabic is called “sukkar”, i.e., sugar. I wanted
to incorporate sugar in the pocket as the only direct
connection to diabetes. Instead of recreating the
same physical sensations mentioned above, I resolved
to capture the essence of the experience. The three
main facets of a diabetic’s experience that I wanted to
emphasize were:
• Their illness, along with everything they endure, is
unseen.
• They are often uncomfortable, physically or socially
• They must be in a constant state of awareness at all
times
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I designed Sugar Frenzy, the diabetes empathy pocket, in
order to express these three facets of the overall disease
experience.
The pocket is filled with a mixture of sugar and water,
with a little clip that hooks onto the edge of the pants.
The clip has 9 spike-like holes, through which the sugar
mixture would drizzle. I used 9 as that is the average
number of times a diabetic child pricks their finger to
check blood sugar every day. Due to these holes, the
wearer of Sugar Frenzy must constantly be aware of their
movement. If they take long strides, sit down too quickly,
go up the stairs two at a time, sugar will continuously
ooze out of their pockets and onto their pants, legs,
chair, and floor. On the other hand, if they are constantly
mindful of the consequences, it will coerce them into
taking more calculated steps. Sugar Frenzy proved- just
like diabetes and many other terminal illnesses-you
either control it, or you let it take over you.
This investigation was the true beginning of fully
understanding empathy in the realm of diabetes. It was
from here that the main thesis explorations were derived.

Fig. 21 Prototyping with different materials and shapes
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Fig. 22 Users testing out the pocket

Fig. 23 The difference between a careless and a conscious user
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Having conducted primary and secondary research, I
possessed a wealth of information. Although a lot of
the research shed light on the physical attributes and
symptoms of the diabetic experience, it was the oftenoverlooked emotional and mental struggles of the
disease that struck me as more fundamental to address.
In an attempt to merge the physical sensations with the
emotional rollercoaster, and in order to move forward
with design decisions, I had to map out all the findings.
Figure 17 showcases a few of the most significant
findings I came across. Having to administer insulin
shots, the unpredictable spike in heart rate, and the
inevitable foot complications were amongst the more
striking physical elements of the diabetic experience.
Emotionally, however, being self-conscious and
constantly aware of their self, their actions, their food
intake, and their surrounding was a commonly reported
feeling.

Having this material laid out before me, seeing both sides
of the equation simultaneously, allowed me to
create connections between the physicality of diabetes
and the mental state a diabetic is in while performing
or undergoing those physical actions. Having to wear
an insulin pump for instance, an action far down the
physical end of the spectrum, can interfere with a
diabetic’s preference of being discrete and not openly
sharing their condition with strangers. While some
embrace their disease and purposefully flaunt their
pump, others may struggle internally with their selfimage and the stigma associated with being diabetic.
Similarly, the act of checking glucose levels in the blood,
usually done multiple times a day, does not stop at a
diabetic physically pricking their finger. It slides over to
the mental end of the spectrum, and can cause intense
emotional distress.

Fig. 24 Mapping out diabetes symptoms
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The process of analyzing the findings of my research
and attempting to bridge between the different facets
of the diabetic experience led to a more resolved set
of “qualities” or themes to be explored. Each of these
themes became an opportunity through which I could
bring a non-diabetic one step closer to understanding
diabetes. Upon identifying these aspects of the diabetic
experience that I aimed to translate with design, next
came the question, How? How was I going to recreate
these emotional states without literally recreating them?
How would I be able to get a non-diabetic to experience
what it is like having to prick their fingers multiple times
a day? Or what it is like having to accurately keep track
of their food intake? And ultimately, how do I evoke
empathy?
Initially, I debated designing bespoke items that solely
served the purpose of delivering a certain experience.
Alternatively, I explored the prospect of redesigning
daily found objects, which are commonly present in the
environments of a diabetic and a non-diabetic alike, to
achieve the same results. I opted for the latter. The idea
of something that looks like a normal object, when

Fig. 25 Mapping out research findings
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in reality it is not, was most befitting. There is nothing
notable or obvious about a diabetic that identifies them
as one. Unless they decide to disclose that information
to you, or are wearing an apparatus that gives it away,
there is nothing about a diabetic’s appearance that
differentiates them from a non-diabetic.
Next came the questions: What are these daily found
items that I will redesign? On what basis will I choose a
certain object over another? The answers were inspired
by a particular piece of information I gathered through
my research: a diabetic’s experience while eating at a
dining table. Whether the diabetic’s “seat” was singled
out visibly via a certain meal or dish size, or internally in
their own mind, the result was always the same. They
are always acutely aware of their condition when they
are seated at the dining table. They are particularly
conscious of what they are allowed to eat, and in what
quantities, despite what is laid out on the table before
them. For that reason, I chose to redesign elements
found on the dining table. I redesigned a cup, a set of
cutlery, a dining chair, and a carpet to recreate certain
aspects of the diabetic experience. While these items

still aesthetically look normal, they no longer function
solely in the way they were intended to. They have been
transformed into tools that evoke empathy.
A non-diabetic will get to experience the struggles
associated with four main themes: control, or lack
thereof (the cup); unpredictable dysfunctionality (the
cutlery); a constant state of alertness (the chair); and
finally, the burden of living with the disease, and the
anchoring effect it has on those afflicted (the carpet).
The items have all been designed to be stark white, the
color of sugar, to stand out from the rest of the dining
table elements.
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Exploration 1:

Evoking Empathy
Through Control
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Concept
In this experiment, I wanted to explore the notion of
control, or the lack thereof, in a diabetic’s life. This
observation was a result of two experiences most
diabetics undergo on an almost daily basis: wanting to
do something but having to restrain themselves, and
despising a certain action but doing it anyway, because
the consequences otherwise would be severe.
The first condition is something they experience in
situations where they absolutely have to curb their
desire. This happens often in social gatherings, where
they must resist the temptation of reaching for a sweet
treat, while knowing that they’re maxed out on their carb
intake of the day. Unlike a dieting individual who may
struggle with similar temptations, a diabetic yielding to
their urges can have severe repercussions. Chris Taylor,
a T1D who has lived with the disease for over 20 years,
said,

“It’s frustrating. You want to eat
something and it’s sitting right there,
but you know you’re out of insulin. And
it’s scary when I find myself occasionally
wondering if it’s maybe worth the risk.
Because it’s not. It never is.”31
Although they may seem “in control” of themselves, it is
a constant struggle when they don’t really have much of
a choice.

However, despite how bothersome and intolerable the
process is at times, diabetics know that the risk of not
doing it is far more serious.

Process
In an attempt to capture and translate the two
characteristics of control, I designed a cup that indirectly
puts a non-diabetic in a similar situation. While the cup
does not deny you a piece of cake or constantly prick
your finger, it recreates the essence of the experience: the
mindset of being controlled or in control.
The cup has two main compartments, A and B (Fig. x).
Compartment A is filled with water through a one-way
check valve, and is otherwise fully sealed. The participant
has no direct way of accessing that water. Compartment
B is separated from Compartment A via a solid layer. This
in-between layer has a hole through which the water
slowly drips to compartment B; where the participant can
access it. The water drips at a very slow rate, restricting
how much the participant can drink at a time. This
imposes a level of control, where it does not matter how
thirsty the participant is, they can only get that limited
amount of water. However, if the participant decides
to let the water fill up in order to have a mouthful as
opposed to a sip every so often, water will start leaking
through holes on the side of the cup. Similarly, if the
participant does not feel like drinking, the leaking water
will force them have at least to take a a sip to bring the
water level below the holes. Here, the cup forces the
participant to drink without regard to how thirsty they
may be feeling.

The processes of checking blood sugar or administering
insulin shots lend to the second experience. Research
shows that not only are most diabetics averse to this
action, but some stated that this was the portion of their
daily routine they dreaded the most.32 Taylor added,

“One of the things I absolutely hate doing
is waking up to change the insulin pump
injection site while exhausted with barely
any sleep.”33
31 Taylor. “My Diabetes Experience.”
32 Shabon. “My Diabetes Experience.”
33 Taylor. “My Diabetes Experience.”
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Fig. 26 3D printed and ceramic cups

Fabrication, Testing and Results
I wanted the items to aesthetically look finished and
appealing. For the form of the cup, I sketched and
produced multiple prototypes in order to test ergonomics
and the placement of all the holes through which the
water would leak. After several iterations, I settled on a
simple yet sleek shape that fit the dining table setting.
In an attempt to produce a cup as close to a finished
product as possible, I decided to fabricate it in porcelain.
I experimented with the process of slip casting, where
I used a 3D printed model of the cup to create a plaster
mold. Unfortunately, the final outcome of the process
was not as anticipated. Due to the intricate design of
the internal elements of the cup, some parts remained
unglazed—and therefore not food safe. I resorted to using
a high quality 3D printed model, and painted it to achieve
the desired sleek look.
I fabricated multiple cups to test the validity of my
proposed concept, and whether users of the cup actually
experience control. I sought four volunteers to participate
in testing the cups. I provided each participant with a
cup, asking them to use it for an entire day. In order
to not sway their experience, I only explained that this
cup is a tool of empathy towards diabetics. I did not
relay the concept of control to them, or what the cup
actually does. In an attempt to observe how differently
participants might react if given more information, one
of the participants was told that they should keep an
eye on the cup. Upon receiving the cups, all participants
were told that they were only allowed to drink two cups
full of water during the course of the day. They were not
allowed to have water from any other source. I asked
them to document their feelings and perception of the
cup. I also asked their siblings (in two cases) to observe
their interaction with the cup, and document their overall
experience.
The single most common emotion that all participants
experienced was frustration. One of the participants was
perplexed by what the cup was doing, and why it was
doing it. She did not comprehend that she had to drink
a little to bring the water level down, but was instead

watching as the water beaded at the holes, and slowly
dripped down the side of the cup. On the other hand,
the participant who was told to keep an eye out for the
cup was extremely attentive. He wasn’t sure what he
was looking for initially, but the first time he noticed the
cup leaking, he “worked it out”. He even figured out the
pattern and time interval at which he had to take a sip
to keep the water from leaking. One of the participants
completely forgot about the cup, and actually left her
house.
“What the hell is this? Is this a prank?”
“I’m so over this stupid cup”
“IT’S LEAKING EVERYWHERE!”
“I drink 3 liters of water a day. Drinking a
fraction of that at very specific time intervals
messed with my nerves a little.”
“I put a straw in. It was a lot more convenient
that way.”
While not all participants perceived control the way
it was originally intended, they did experience the
frustration of having an unwanted situation forcing itself
upon them, and forcing them to take immediate action.
Upon completion of testing, participants were
enlightened as to what the true meaning and function of
the cup was. Their reactions included surprise in some
cases and understanding in others. One participant,
whose sister is a T1D, seemed to immidiately recognize
the patterns and experiences that the cup was
addressing. The other participants were in awe of the
struggles that diabetics go through. This exploration was
successful in raising awereness about one aspect of living
with diabetes.

“I walked out on the cup. They cannot
walk away from their condition!”
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Exploration 2:

Evoking Empathy
Through Unpredicted
Dysfunctionality
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Concept
The second exploration involves the notion of
unpredicted malfunction, something many diabetics
experience. For instance, while numbers may seem to all
add up correctly, something goes wrong anyway. T1D
Taylor ordered a pizza after having triple checked with
the restaurant of its nutritional information to make sure
it was appropriate for his diet. He enjoyed his pepperoni
pizza, but it was only a few minutes later that his body
went into a fit due to what he could only assume was
carbohydrate overdose. That is the scariest part: he said,
“your mind goes in a million different
directions trying to decipher what is
happening, all the while you feel your body
crumpling”. 34
Scrambling to keep up with all the different possibilities
of what can go wrong is an endless effort; for every time
they think they finally got the hang of it, something else
unexpectedly comes crashing down.

Process
In order to capture this experience, a set of dining
utensils was redesigned. At a glance. nothing about
them looks alarming. However, it is not until the
participant starts using them that they experience a case
of unexpected dysfunctionality. The spoon, fork, and
knife are made of sugar glass and spray-painted with
edible silver paint to give the illusion of real metal. Upon
using them, they start to deteriorate and fall apart. The
spoon, if used to eat soup, for instance, will rapidly melt
and become non-functional. Similarly, the fork tines
will break off, and the knife blade will become dull. The
message this exploration is trying to deliver is that the
participant has absolutely no control over what happens
to the cutlery. As soon as they realize something is wrong,
the experience shifts from unexpected to unpredictable.
While they may get past the initial shock
and realization that this is indeed not a normal set of

34 Taylor. “My Diabetes Experience.”
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cutlery, it becomes a game of uncertainty. What are they
made out of? Why are they collapsing? How long will
they last? Can I stop it? Can I control it? These are some
of the exact questions that go through a diabetic’s mind
as soon as they realize something just went very wrong.
The participant will get to experience that state of mind,
knowing there was absolutely no way of foreseeing it, no
way of controlling it. Although a withering spoon is not
as life-threatening a situation as going into a diabetic
coma, this experiment recreates the same mindset.
Upon using the cutlery, the participant will have gained
understanding and awareness of yet another facet of the
diabetic experience.

Fabrication, Testing and Results
Instead of making the entire spoon, fork, or knife out
of sugar glass, I decided to design a standard handle,
independent of the utensil attached. The form of the
handle followed the shape of the cup, with a honey
dipper-like prong for the sugar utensil to adhere to. Three
silicone molds were made for the three different tips: the
spoon, the fork, and the knife. After the molds were filled
with the sugar mixture, I pinned the handles in place,
similar to how popsicles are made. Wanting the utensils
to look as real, and as normal, as possible, I sprayed the
tips with edible silver paint, and painted the handles
white.

Fig. 27 3D printed handles

Fig. 29 Tinted and painted sugar utensils

I produced multiple sets of the utensils in order to test
people’s reactions upon using them. Four participants
volunteered to test out the utensils and provide
feedback. Similar to the process of testing the cup,
participants were not informed of what the utensils were
made of, nor were they told what to expect. They were
simply given a set of utensils and asked to use them for
the duration of a meal.

Fig. 28 Silicone molds

Overall, all participants reported surprise and confusion
as their dominant feeling upon using the utensils. The
initial shock and realization of what was happening came
at different points in time for each participant. While one
participant completely panicked when two of the fork
tines snapped off as soon as she pierced her chicken,
another found the shrinking spoon amusing to observe.
The other participants described their utter confusion at
the sudden sweetness that hit their palette.
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“My first thought was ‘crap! I just broke
Noha’s project’.”
“When I was done with my lunch, there was
still a bit of ‘spoon’ left. It was my dessert.”
“It [the knife] literally broke as soon as it
touched the food. I got up and got a proper
knife though.”
“I heard something crunch in my mouth and
my brain froze for a split second. ‘was it a
bone? Did I break a tooth?’”
After testing was complete, I explained the concept
behind the utensils to the participants. The participants
unanimously agreed that “unpredictable” and
“nonfunctional” were words that came to their mind.
They grasped the metaphor of how the utensils were
designed to behave and how that corresponds to aspects
in a diabetic’s life. This exploration was successful in
raising awareness and understanding amongst nondiabetics who are not closely related to a diabetic. One
of the participants who has never knowingly dealt with a
diabetic said,
“Having something suddenly break or
stop working is such a relatable situation
that I personally often experience. It was
interesting using it as a metaphor for what
diabetics go through; because it makes sense.
I can picture them in such a situation, only
probably a hundred times worse than the
average ‘why is the remote suddenly not
working?’”
On the other hand, a participant who lives with a diabetic
said,
“My sister is diabetic. I have witnessed the
look of terror and bewilderment on her face
when something suddenly goes wrong. I
believe my face must have looked close to
that when I thought I broke your project.”
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Exploration 3:

Evoking Empathy
Through a Constant
State of Mindfulness
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Concept
Diabetes demands an astounding amount of care and
observation from the patient. Many non-diabetics
can empathize with and acknowledge a diabetic’s
preoccupation with their daily testing, shots, diet,
and exercise. However, the fact that people living with
diabetes must constantly be aware of their bodies is
not as commonly perceived. Diabetics cannot simply
acknowledge what may seem like a light headache, slight
blurred vision, or sweating. They must immediately ask
themselves, “Why is this happening?” and decide what
action to take. They must promptly check their blood
sugar, then determine if they need food, regular insulin,
fast-acting glucose, exercise, rest, or if they need to seek
immediate medical care. They are often in situations
where they may need to self-diagnose and then make up
to a dozen of these urgent decisions in a single day.
While being in this constant state of awareness, often
with attending apprehension, is stressful in itself, it also
brings about other emotional consequences. Not only
are they alert to what is happening in their own bodies,
they grow mindful of the effect their actions, or lack of
actions, have on the people around them. A diabetic who
experiences a slight blurriness of vision in a meeting, and
who–failing to react appropriately–collapses, not only
puts himself at risk, but also has an impact on others
who may not know how to react.

Process
A lamp stand seemed the most appropriate element
of the dining table to encapsulate this experience. The
play on light and darkness lends itself beautifully to the
notion of “awareness”. A chair equipped with multiple
pressure sensors is connected to the lamp stand. The
chair is designed in a way that causes slight physical
discomfort when the participant sits on it. In turn, this
will prompt the participant to fidget in their seat more
often, triggering the pressure sensors located on the back
of the chair. If the participant leans and rests their back
on the back of the chair, the light will flicker, forcing the
participant to readjust their position. They will realize
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that in order to keep the light on, they have to constantly
be alert and conscious to how they are sitting. The
participant will experience not only the mental effect it
has on them, but will also be aware of the effect it has on
those sharing the table with them.

Fabrication, Testing and Results
This exploration consists of two elements: the chair
and the lamp. Instead of building a chair, I decided
to purchase one and “hack” it. Pressure sensors were
applied to the back, and the seat was modified. The
ultimate goal was to design a seat that increasingly,
yet subtly, became uncomfortable, exhorting the user
to fidget and lean back. If the user’s back rests on the
back of the chair, the pressure sensors are triggeres,
causing the accompanying light to flicker. I created
multiple prototypes of the seat to test for comfort across
a wide range of body shapes. Finding the line between
“uncomfortable” and “painful” was a challenge. What
some users found extremely unpleasant, others actually
found comfortable. Upon feedback from this user testing,
the final design was determined. The seat has been
repositioned at an angle that is sharp enough to cause
the user to dip low when seated and the edge of the seat
to dig lightly into the backs of their legs, but shallow
enough to not make it overwhelmingly unpleasant. The
back and the seat of the chair have been upholstered
with white fabric to conceal the sensors and camouflage
the unusual form of the seat.
For the lamp, constructing one that was better suited for
my needs and specifications was more convenient than
attempting to hack an existing one. I used LED strips
and connected them to an Arduino board, which in turn
was connected to the chair. I tested multiple codes that
produced different lighting effects, such as dimming,
pulsing, and flickering. I decided to go with the latter,
as it was the most apparent and instantly recognizable
effect.
Upon completion of fabrication, the chair was tested
by a number of participants to assess the validity and
success of the concept. For the purposes of testing,
the experience was not limited to the dining table.
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Participants were given the chair and lamp, and asked to
use them, during meals, in the office, and while watching
TV. Participants were asked, whenever possible, to
turn off any other source of light in the room. Similar
to the previous explorations, information concerning
the concept and function of the chair/lamp was not
imparted.
This testing resulted in different, completely opposite
views. Although preliminary user testing had been
conducted to determine the most appropriate seat
form, producing the expected reaction varried across
the board. Body figure played a major role in how
comfortbale or uncomfortable the chair was. Tall,
full bodied participants found the chair extremely
uncomfortable to sit on. They were overwhelmed by the
awkward position they were forced to sit in, that they
hardly paid attention to the lamp. Alternately, petite
participants were indeed able to focus their attention on
the lamp, as they were not so distressed by the chair.
“After a while, I just forgot the lamp was even
there. [while watching TV]”
“I usually lean foroward onto my desk to
study. That was not very easy to do with this
chair. It kept pulling me back.”
“I was resisting the natural urge to lean back
the whole time.”
“You don’t really feel it all that much at the
beginning, but after a while of sitting in the
same position, you really start to feel that
edge cutting into your leg.”
Upon collecting feedback, I concluded that this
exploration would been more successful had the
“actuator” (i.e., the lamp) had a more powerful effect.
If, for instance, the chair controls the lights in an entire
room, the user will then truly be able to experience being
in a constant state of mindfulness. However, due to
limitations in technology, producing such outcome was
not feasible.
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Exploration 4:

Evoking Empathy
Through Varying Pulls
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Concept
Diabetes is one of the most extreme diseases to manage
and live with. Once a patient is diagnosed, the realization
that their life is about to change forever suddenly hits.
The news often comes as a massive psychological weight
that rests on their shoulders, as well as those close
to them. They go to bed filled with fear every night,
hoping their blood sugar doesn’t spike while asleep;
they wake up every morning buckling up to face the
challenges diabetes brings to their day. However, living
with diabetes is not always so traumatic. A diabetic’s
day is broken up into a series of peaks and valleys.
That is also the case on a larger scale. They have days
when managing diabetes is easier than usual, but other
days when just getting through the day seems almost
impossible. Similarly, they can experience one month
without medical incidents, then face daily health issues
the next month. Variables causing these fluctuations are
not always physical, such as blood sugar. They can be
emotional, too. This series of frustrations and setbacks
can reflect on the mental state of a diabetic patient. But
they cannot see into the future, even if that future is just a
few hours away. The emotional and physical rollercoaster
of diabetes is unpredictable, which can make the highs
much appreciated, but the lows extremely defeating.
Waking up every morning not knowing what endeavors
the day will bring is, in its own, a stressful thought and a
struggle that they have to overcome. But it is a part of the
process; it is a part of the diabetic experience.

Process
The implementation of this concept varies slightly from
the three earlier explorations. While the cup, the utensils,
and the chair/lamp were all designed and tested items,
this final exploration is an experience-based setting in
the final exhibition venue. The flooring of the exhibition
is carpeted with a low-pile rug. Ten pairs of large slippers
are placed at the entrance of the exhibition. The slippers
are designed to easily slip-on and fit over the visitor’s
footwear. The bottoms of the slippers are lined with the
hook side of Velcro.

66

Once the visitors put on the slippers and start walking in
the exhibition, they will immediately feel a pull (due to
the Velcro latching onto the low-pile carpet). This pull,
although relatively insignificant, represents the weight
and the heaviness of the disease, and the anchoring
effect it has on those afflicted. The simple and smooth
act of walking suddenly becomes impeded. However, not
the entire space is carpeted. As visitors walk around, they
experience the variation in the pulling sensation. It will
be interesting to observe how many visitors actually put
on the slippers. I am also curious to observe if visitors will
avoid walking on the carpet all together, and attempt to
nagivate the exhibition around it.

Fabrication
When selecting the carpet, I tested a piece of velcro to
ensure that it hooks onto it strong enough that it would
require some effort to pull it off. I used industrial strength
velcro, considering visitors will be using their entire body
mass to pull it off as they walk.
I produced multiple prototypes testing different forms,
structures, and attachements for the slippers. The slipper
had to be generic enough to fit over all types and sizes of
footwear, but still be functional in the intended way. The
challenge was designing a slipper that would easily slip
on, but would be secure enough to not come off with the
first step on the carpet. The final design was inspired by
toe covers. I created a similar shape, where the slipper
only came on to cover the front half of the foot. I added
an elastic band on the back, so users can secure the
slipper on. The Velcro strip is placed under where the
balls of the feet would be.
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Diabetes is a global epidemic. We read and hear about
it in the news, or through our circle of friends and
family, but what does it really mean to live with this
disease? People living with diabetes face countless,
daunting obstacles. If you personally know a diabetic,
you know just how much discomfort, inconvenience,
and disruption it can bring about in their lives. Between
dietary restrictions, frequent finger pricking, injections,
daily foot care, and the never-ending fear of blood
glucose levels spiking or plummeting, managing diabetes
can become an overwhelming, seemingly impossible
task.

recreate the experience of being diabetic, but they put
the non-diabetic individual in a position to identify with
the emotional and mental experience caused by the
disease. Accurately and fully simulating “a day in the life
of a diabetic” is not realizable. However, an empathetic
glimpse into the daily life of a diabetic can induce
awareness and–combined with the power of design–set
the stage for true life-changing innovation.

But managing this ubiquitous disease does not stop
at its physical impact. While the emotional impact of
living with diabetes is not as commonly recognized, it
does make the situation seem much more dire. Many
diabetics struggle mentally and emotionally from the
minute of diagnosis. Having to flip one’s life upside
down and incorporate the idea that every single day is a
battle has been reportedly linked to grief and depression
amongst diabetics. The social stigma associated with
being a diabetic also has a strong negative impact on
those afflicted, which is why raising awareness and
understanding of what it is like to live with diabetes is
vital.
In order to truly understand diabetes, one must walk
the walk. Understanding diabetes means understanding
the subtleties and nuances of the disease. This research
reflects my attempt to use empathy as a tool to
raise awareness and understanding. The magazine,
Psychology Today, defines empathy:

“Empathy is the experience of
understanding another person’s
condition from their perspective. You
place yourself in their shoes and feel
what they are feeling. Empathy is
known to increase pro-social (helping)
behaviors.”
My goal in redesigning daily found objects, is to embed
a certain element of the diabetic experience in their
features. These redesigned artifacts do not literally
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This research has been eye-opening to the true meaning
of the word “dis-ease”. In pursuing this research, it
allowed me to understand aspects of diabetes not
commonly confronted, while at the same time shed
light on what it is like to live with this disease. Diabetes
is only one of many chronic diseases. Awareness about
the struggles of living with diseases such as Alzheimer’s,
asthma, or heart diseases, should be raised. People
suffering from disorders like depression and anxiety also
scramble to cope with the disruption their condition
brings to their life.
Following this research process, I feel compelled to better
understand a range of medical conditions, to discover
how better understanding of the experiences of others
can do the most good for the widest range of people.
Awareness and empathy can minimize social stigma and
demolish feelings of inferiority that people living with
such diseases and disorders experience.
I foresee the possibility of continuing to use design and
design thinking to step into cognitive space and recreate
experiences that connect individuals at a basic human
level. I am interested in fusing empathy and design
together to reach the depths of our cognitive awareness
and evoke deep-rooted sensations of understanding
and social responsibility. I believe empathy as a design
tool needs to be studied more in order to maximize the
benefits it offers to the design process.
Empathy can be a path to affecting policy. Every time
awareness is raised, you create the ability to make
change.
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